Appendix 1: Instructor Guide Rationale
The ability to properly paraphrase and cite scientific research is a vital and valuable skill all science students need to master. Students often struggle to understand complex and detailed scientific literature and communicate it in their own words. Proper paraphrasing demonstrates understanding and comprehension to both the learner and the instructor. Despite its importance, there is often a lack of formal instruction on proper paraphrasing technique and citation style and students are left to develop these skills on their own. As a result, unintentional plagiarism often occurs. In this activity students become familiar with different types of plagiarism and learn how to avoid plagiarism by properly paraphrasing and citing scientific literature.
Learning objectives
Upon completion of the activity, students will:
1. understand the need for proper paraphrasing and citation in scientific writing to avoid plagiarism. 2. be able to recognize plagiarized writing. 3. practice proper paraphrasing and citation skills, which include:
a. properly paraphrasing all source text and including an in-text citation. b. avoiding patchwriting, as this is plagiarism even when an in-text citation is provided. c. not using the author's words without quotation marks even with an in-text citation, as this is plagiarism. d. avoiding direct quotations as they are not commonly used in scientific writing.
Course context
• This activity was developed for a scientific literacy course for biology majors. However, the activity is suitable for most biology courses and can be utilized in any size class, with any level undergraduate student.
• Prior to implementation, students should be provided with information on how to cite scientific source content using both in-text and end-reference citations.
Activity Implementation
The entire activity should take approximately 30 minutes of class time. • Adapted from an online plagiarism risk quiz from Goucher College (http://faculty.goucher.edu/writingprogram/sgarrett/Default.html).
• Materials
o Print enough handouts for each student (example provided in Appendix 3). The handout is designed to print two student handouts per sheet.
Part 1:
Recognizing plagiarism *PowerPoint slides should be animated to allow the activity to unfold and encourage student participation.
Slide 1
• Reveal source text (red box) to students (4) . Do not reveal the picture yet.
• Instructor: "Read the following passage."
• Allow ample time for students to read the source text.
• Instructor: "What does this passage refer to?" • Some students will recognize that the text describes the detailed protein structure of the membrane-bound ATP synthase enzyme and how it functions. Many students will have no idea what it means. Some students will call out answers: "respiration", "something about ATP synthesis", "photosynthesis".
• Advance slide to reveal image of ATP synthase below the source text (2) .
• Using the image as a guide, describe what the passage refers to.
• Instructor: "It describes the detailed protein structure of the ATP synthase enzyme that is responsible for ATP synthesis during cellular respiration and photosynthesis." • The instructor can describe that one of the challenges associated with paraphrasing scientific writing is that the specialized language can make it difficult to understand exactly what is being described. The first step for students to paraphrase successfully is to understand what they are reading.
Slides 2 and 3
• Reveal source text (red box) and report text (green box) to students.
• Instructor: "Now consider the same source text and corresponding report text." • Instructor: "Is the report text plagiarized?" • Poll students: Instruct students to hold up one finger if they think the report text is plagiarized or hold up two fingers if they think it is not plagiarized.
• This allows each student to indicate what they think. Pause long enough to allow all students to vote, encouraging everyone to participant.
• Instructor: "What do you think? There are good reasons for both answers." • Instructor asks for volunteers who think the report text is not plagiarized to explain their reasoning. Students usually explain that it is not plagiarized because it contains an in-text citation.
• Students who believe the report text is plagiarized are usually eager to jump in and explain why it is plagiarism and the instructor asks them to explain why.
• Students usually explain that the report text is very similar to the source text and only a few words are changed. The instructor agrees and describes this as patchwriting plagiarism (5, 6).
• The instructor reveals the description of the problem (blue box) which includes both students' discussion points.
• The class often gets very quiet at this point. Many students realize they have done this and thought it was okay. Some students will argue that it is not really plagiarism, believing that as long as a certain proportion of words are changed, then it is not plagiarized. This misconception may come from use of plagiarism recognition programs. Discussion of this example concludes.
• Instructor: "Let's try another example."
Slides 4 and 5
• Reveal source text (red box) and new report text (green box) to students.
• Instructor: "The source text is the same. Is this report text plagiarized? Hold up one finger for plagiarized and two fingers for not plagiarized." • Once most students have voted, the instructor asks someone to explain why they think it is not plagiarized. The student will usually explain that it is paraphrased well, presenting the same information in a different way.
• Someone who has voted for plagiarism will usually chime in and point out that there is no in-text citation.
• The instructor reveals the description of the problem (blue box). Both students' points are included in the discussion. Discussion of the example concludes.
• Instructor: "Let's try one more example." Slides 6 and 7 • Reveal source text (red box) and new report text (green box) to students.
• Instructor: "The source text is the same. Is this report text plagiarized? Hold up one finger for plagiarized and two fingers for not plagiarized." • Once most students have voted, the instructor asks someone to explain why they think it is not plagiarized.
• At this point, students are very comfortable with the activity and most vote that the report text is plagiarized.
• Instructor: "Explain why it is plagiarism." • Students will explain that even though the source is cited, it is a direct lift of the source text.
• The instructor reveals the problem (blue box).
• At this point, someone will suggest that it would not be plagiarism if it were in quotation marks. The instructor uses this opportunity to discuss that direct quotations with an intext citation are not plagiarism; however their use is discouraged in scientific writing. This demonstrates to students the need to learn to properly paraphrase.
• This is a good opportunity to reinforce the seriousness of plagiarism, even unintentional plagiarism, as academic dishonesty. Students have often gotten away with patchwriting plagiarism and improper citations without being formally charged with academic dishonesty. After completing this activity, there is a shift in their thinking.
Part 2: Paraphrasing practice

Slide 8
• Reveal source text describing coral reef bleaching (3).
• Provide each student with a half page activity handout that includes the source text and a box to write their paraphrased response.
• Students are given time to read the text and paraphrase the text in the box on the handout. The instructor should walk around to room to make sure students are writing.
• When all students have completed the activity, the instructor should ask them to exchange their paper with a neighboring student and read their peer's work. Usually a few students will immediately ask for their paper back to add an in-text citation that was missing! • The instructor asks for three volunteers to read their paraphrased text and uses these examples to demonstrate proper paraphrasing technique. If done correctly, each student's paraphrase will sound a little different but convey the related information. It might also be noted that the focus of the paraphrased passage may be different in individual student work.
• The instructor can also suggest that one way to successfully paraphrase is to summarize the ideas in the source text in fewer sentences or expand the ideas and express them in more detail. This approach of summarizing or expanding can move students away from the habit of patchwriting.
Appendix 3: Student Handout
Paraphrasing Practice Name: _______________________________________
Original text:
The bleaching of coral reefs, in which symbiotic algae are lost from reef-building invertebrates, is usually considered to be a drastic and damaging response to adverse environmental conditions. Here I report results from transplant experiments involving different combinations of coral host and algal symbiont that support an alternative view, in which bleaching offers a high-risk ecological opportunity for reef corals to rid themselves rapidly of suboptimal algae and to acquire new partners. This strategy could be an advantage to coral reefs that face increasingly frequent and severe episodes of mass bleaching as a result of projected climate change.
Baker AC. 2001. Reef corals bleach to survive change. Nature 411: 765-766.
Write paraphrase here:
Original text:
The bleaching of coral reefs, in which symbiotic algae are lost from reef-building invertebrates, is usually considered to be a drastic and damaging response to adverse environmental conditions. Here I report results from transplant experiments involving different combinations of coral host and algal symbiont that support an alternative view, in which bleaching offers a high-risk ecological opportunity for reef corals to rid themselves rapidly of suboptimal algae and to acquire new partners. This strategy could be an advantage to coral reefs that face increasingly frequent and severe episodes of mass bleaching as a result of projected climate change. Most migrant dragonflies in cool temperate North America are members of genera or species groups that are tropical in origin, and their behavior and life history may partly reflect their tropical ancestry, but their environment necessitates new adaptations. In many temperate zone species, larval diapause is an alternative to adult migration, and in tropical species, adult diapause may provide a means of surviving dry periods, but thermoperiod and hydroperiod are the essential drivers and enablers of dragonfly migration. _____ f) One reason dragonflies living in temperate climates might migrate is because "larval diapause is an alternative to adult migration, and in tropical species, adult diapause may provide a means of surviving dry periods, but thermoperiod and hydroperiod are the essential drivers and enablers of dragonfly migration" (May 2013).
5. Read the following passage. Then read the sample sentences below and determine whether any are plagiarized.
Sun-exposure is one the major factors that influences synthesis of melanin in melanosomes within melanocytes. The melanin units respond to a wide range of autocrine and paracrine stimuli. UV radiation leads to increased expression of POMC, precursor of α-MSH or adrenocorticotropic hormone (ACTH) to activate the pigmentation pathway.
Scherer D and Kumar R. 2010. Genetics of pigmentation in skin cancer -A review. Mutat Res-Rev Mutat 705 (2): 141-153.
Place an (X) next to any sentences that are plagiarized. Check all that apply.
_____ a) Skin pigmentation is determined by the amount of melanin synthesized within melanocytes (Scherer and Kumar 2010) .
_____ b) Exposure to UV radiation, can activate the pigmentation pathway, which consists of POMC, α-MSH and ACTH.
_____ c) Sun-exposure is a factor that affects the synthesis of melanin in melanocytes (Scherer and Kumar 2010) .
_____ d) Melanocytes respond to both autocrine and paracrine stimuli, specifically UV radiation, which leads to increased expression of POMC, α-MSH and ACTH.
_____ e) "UV radiation leads to increased expression of POMC, precursor of α-MSH or adrenocorticotropic hormone (ACTH) to activate the pigmentation pathway" (Scherer and Kumar 2010) .
_____ f) Melanin units respond to a wide range of autocrine and paracrine stimuli (Scherer and Kumar 2010) . Place an (X) next to any sentences that are plagiarized. Check all that apply.
__X__ a) Dragonflies living in both temperate and tropical zones may rely on migration to survive temperature and water stressors. 
